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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of manufacturing the tire of a different class. Step which forms two or 
more configuration members of the tire to manufacture Near the corresponding workstation (5, 6, 7, 
8, 9, 10) arranged in the compound manufacturing installation (2) It is the step which manufactures 
various tires by attaching said configuration member according to a predetermined consecutive- 
processing phase. The step constituted so that a processed tire may be transported to the next 
workstation and may move from each workstation (5, 6, 7, 8, 9, 10) inside a compound 
manufacturing installation, The step which transports the manufactured tire to a compound 
vulcahizer (3), It has the step which vulcanizes said tire in the corresponding vulcanization metal 
mold (34, 35, 36, 37, 38, 39) related with said vulcanization Rhine (3). The phase which 
manufactures various tires The group of at least 1 set of tires for manufacture containing a series of 
tires which put the tire of the 1 st class and the 2nd class in order in predetermined sequence at least 
is offered, Approach characterized by having changing the sequence of the group of said tire in at 
least one workstation. 

[Claim 2] The approach according to claim 1 performed at a rate with migration of the tire from a 
compound manufacturing installation (2) to a compound vulcanizer (3) equal to the rate which 
transports a tire to said each workstation (5, 6, 7, 8, 9, 10). 

[Claim 3] By the time the group of said tire finishes manufacture of a raw tire including said 2nd at 
least one kind which continues after said 1st kind of tire of tire The direction of the sum total of the 
time amount which processing of said 1 st kind by said at least one workstation which performs the 
same processing as said 2nd kind of tire twice [ at least ] of tire takes The approach according to 
claim 1 or 2 that only the difference of the processing time which said two kinds of tires take in said 
at least one workstation is characterized by the short thing compared with said rate. 
[Claim 4] The approach according to claim 1 which is supplied in a compound manufacturing 
installation (2) by the predetermined daily dose according to the class of tire to manufacture, and is 
characterized by performing formation of each configuration member by processing of at least one 
same basic half-finished products about the tire of various kinds. 

[Claim 5] The approach according to claim 1 characterized by attaching the configuration member of 
the tire of various kinds on the annular base material which has the profile which imitated the 
internal structure of the kind concerned of tire substantially. 

[Claim 6] It is the approach according to claim 5 characterized by for each annular base material 
being supported by the robot arm (12, 13, 14, 15, 16, 17, 18) in a manufacture phase between at least 
two adjoining workstations (5, 6, 7, 8, 9, 10), and being transported. 

[Claim 7] The approach according to claim 5 characterized by transporting each tire into a 
compound vulcanizer (3) with a corresponding annular base material. 

[Claim 8] The approach according to claim 1 characterized by forming at least one of said the 
configuration members directly on a processed tire in said attachment phase. 

[Claim 9] The approach according to claim 1 characterized by having the step which distinguishes 
the class of processed tire (A and B) transported to the workstation (5, 6, 7, 8, 9, 10) corresponding 
to before formation of each configuration member. 

[Claim 10] Said distinction step is an approach according to claim 9 characterized by being carried 
out by reading the code related with the supporter material of a processed tire (A, B). 
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[Claim 1 1 ] The approach according to claim 1 characterized by being attached in the processing unit 
to which two or more configuration members correspond in at least one of said the workstations (5, 
6, 7, 8, 9, 10). 

[Claim 12] The approach according to claim 1 which said production line (2) is prolonged in 
accordance with the path (1 1) of a closed-loop configuration, and is characterized by advancing a 
processed tire in accordance with this path. 

[Claim 13] It is the plant which manufactures the tire of a different class. The compound 
manufacturing installation which has two or more workstations (5, 6, 7, 8, 9, 10) designed so that 
each might attach at least one corresponding configuration member to at least one kind of processed 
tire (2), It operates between said workstations (5, 6, 7, 8, 9, 10). Equipment which performs 
functional migration and migration of a processed tire It has the compound vulcanizer (3) which has 
the manufactured vulcanization metal mold for tires (24, 25, 26, 27, 28, 29). Plant where said 
functional migration and the equipment for migration are characterized by offering alternative 
movement to the tire of various kinds in a workstation. 

[Claim 14] The plant according to claim 13 where said alternative movement includes moving 
between workstations for the tire of various kinds in predetermined sequence. 
[Claim 15] The plant according to claim 13 where said functional migration and the equipment for 
migration (7) operate between a compound manufacturing installation (2) and a compound 
vulcanizer (3), and are characterized by transporting the manufactured tire to a compound vulcanizer 
at the same migration rate as the rate which transports a tire to each of the workstation (5, 6, 7, 8, 9, 
1 0) arranged along Rhine of a compound manufacturing installation (2). 

[Claim 16] Each of said workstation (5, 6, 7, 8, 9, 10) The feeder for supplying at least one base 
element which forms said at least one tire configuration member, It is the plant according to claim 13 
which is equipped with the attachment equipment which attaches said configuration member to 
processed tire, and is characterized by forming said configuration member using said base element of 
the predetermined amount based on the class of tire to manufacture. 

[Claim 17] Each of said workstation (5, 6, 7, 8, 9, 10) Equipment which distinguishes the class of 
processed tire in the workstation concerned Plant according to claim 16 characterized by being 
related with the selecting arrangement which determines the amount of the base element used for 
formation of the configuration member of a processed tire. 

[Claim 1 8] The plant according to claim 1 7 where said distinction equipment is arranged on a 
compound manufacturing installation (2), and is characterized by having at least one sensor currently 
designed so that at least one code related with the supporter material of each processed tire may be 
read. 

[Claim 19] The plant according to claim 13 which acts on an annular base material for said 
functional migration and the equipment for migration (7) to form a tire on it, and is characterized by 
carrying out sequential migration of each processed tire toward a compound vulcanizer (3) between 
the workstations (5, 6, 7, 8, 9, 10) arranged along Rhine of a compound manufacturing installation 
(2). 

[Claim 20] The plant according to claim 1 3 characterized by equipping said concrete supply system 
(7) with at least one robot arm (Rl, R2, R3, R4, R5, R6, R7, R8) related with at least one of said the 
workstations (5, 6, 7, 8, 9, 10). 

[Claim 21] It acts on said annular base material in the case of attachment [ at least one of said the 
robot arms (12, 13, 14, 15, 16, 17, 18) ] of said at least one configuration member. The plant 
according to claim 20 characterized by having the pickup and drive element which hold this annular 
base material at the front of a corresponding workstation (5, 6, 7, 8, 9, 10), and are made to rotate 
one of the geometric shaft of the as a core. 

[Claim 22] The plant according to claim 13 characterized by equipping at least one of said the 
workstations (5, 6, 7, 8, 9, 10) with two or more processing units to which each takes charge of 
attachment of the corresponding configuration member to each processed tire. 
[Claim 23] It is the plant which manufactures the tire of a different class. The compound 
manufacturing installation which has two or more workstations (5, 6, 7, 8, 9, 10) currently designed 
so that each may attach at least one corresponding configuration member to at least one kind of 
processed tire (2), The compound vulcanizer which has the manufactured vulcanization metal mold 
for [ various ] tires (24, 25, 26, 27, 28, 29) (3), Functional migration of a processed tire which 
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operates between said workstations (5, 6, 7, 8, 9, 10) and compound vulcanizers (3), and equipment 
for migration, The plant characterized by having the central processing unit which can control said 
functional migration and the equipment for migration so that the processing phase of the tire of the 
various kinds in compound manufacturing installation (2) and a compound vulcanizer (3) may be 
aligned. 

[Claim 24] It is the plant which manufactures the tire of a different class. The compound 
manufacturing installation which has two or more workstations (5, 6, 7, 8, 9, 10) currently designed 
so that each may attach at least one corresponding configuration member to at least one kind of 
processed tire (2), The compound vulcanizer which has the manufactured vulcanization metal mold 
for [ various ] tires (24, 25, 26, 27, 28, 29) (3), Functional migration of a processed tire which 
operates between said workstations (5, 6, 7, 8, 9, 10) and compound vulcanizers (3), and equipment 
for migration, It has the maintenance station (22, 23, 24, 25, 26) related with said workstation. Plant 
characterized by being chosen about mutual so that the group of the tire with which the number of 
said maintenance station, said metal mold, said functional migration, and the equipment for 
migration is equivalent to the number of the tires for every class to manufacture may be obtained. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to the approach of manufacturing the tire of a different class in the same 

production plant. 

[0002] 

The tire for wheels consists of one layer by which this carcass structure was generally substantially 
formed in cyclic structure including the carcass structure, or the carcass ply beyond it substantially, 
and it has the side edge section corresponding to the ring-like reinforcement structure object which 
included the insertion of non-extensibility in the hoop direction usually called "bead wires" which 
faces shaft orientations. Each ring-like reinforcement structure object is incorporated in the so-called 
"bead" formed along with the inside periphery section of a tire in order to fix a tire to a 
corresponding wearing rim. 
[0003] 

substantial — textiles or a metal code member — mutual — and orientation is appropriately carried out 
about the code of adjoining carcass ply, and the belt structure which consists of belts beyond 1 or it 
of a closed-loop configuration which change is attached to the carcass structure in the location of a 
radial outside. 
[0004] 

The tread band which consists of band-like elastomeric materials of suitable thickness in the usual 

case is also attached to the location of the radial outside of the belt structure. 

[0005] 

In addition, in this specification, an "elastomeric material" shall point out the ingredient which is 
rubber mixture, i.e., the ingredient which the whole makes mix appropriately at least one sort of 
polymer base materials with various kinds of reinforcing fillers and/or a processing additive, and 
changes, in the whole. 
[0006] 

Although one pair of sidewalls are attached to the both sides of a tire, each of this sidewall covers the 
tire side face between the so-called shoulder fields and correspondence beads which are located near 
the correspondence side edge section of a tread band. 
[0007] 

When above, the difference in the class of tire is essentially decided by the combination of chemical 

and a physical characteristic, structure, a dimension, and an appearance-property. 

[0008] 

Chemical and a physical characteristic are related to combination of the various mixture essentially 
used for the class of ingredient, a presentation, especially manufacture of an elastomeric material. A 
structural property specifies the number of the configuration members which essentially exist in a 
tire, a class, and the location that they occupy about each other in the tire structure. The property on a 
dimension is made to only call it a "specification" here with regards to the geometric dimension of a 
tire, and a side cross-section configuration (an outer diameter, the maximum bowstring or width of 
face, side-attachment- wall quantity, and its ratio, i.e., a cross-section ratio). Although it becomes an 
appearance-property from the vignette given to the design of the tread rolling surface, the side 
attachment wall of a tire, etc., various language or a peculiar notation, etc., on these specifications, 
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these will be named "the design of a tread" generically. 
[0009] 

The conventional tire production process consists of the four following phases substantially, 
a) The process which vulcanizes a raw tire while stamping a tread design on the process d tire 
external surface which attaches the formation process c various configuration members of the 
configuration member of preparation process b each of mixture one by one, and forms a raw tire on 
suitable base materials, such as a drum. 
[0010] 

"The class of tire" shall point out a fixed specification, the fixed configuration member which 
constitutes this tire, and the tire which has a fixed tread design on the purpose of this invention. 
[0011] 

While pursuing production cost reduction, ED has been performed by manufacturing a machine with 
high high speed and dependability fundamentally towards looking for the technical solution of 
shortening time amount required for manufacture of one tire, maintaining or raising the quality of a 
finished product. 
[0012] 

therefore, the tire manufacture machine which the high plant of production capacity be produce and 
be use in that many products be manufacture by the inside of unit time amount here — the option of 
modification decrease ( that is, only the tire of the limited class be manufacture) — the continuation 
volume of a tire with the same structural property be maximize Although it is an example to the last, 
in the state of the art plant, the carcass volume for 1 minute amounts to about two, and, as for the 
average batch volume for one month for every (class of tire) product, 3200 and product switching 
time have become 375 minutes. 
[0013] 

The quantity to be stored of the half-finished products which exist between the processes of the four 
above-mentioned process is decreased or lost, and efforts to minimize the costs generated in case the 
class of tire under production is changed, and a problem have also been performed. For example, by 
the control approach of the tire manufacture proposed by Europe JP,922561,B, a number of metal 
mold which can absorb the output of a compound tire manufacturing installation constantly to a 
compound vulcanizer is formed in order to make both the storage time amount of a raw tire, and the 
number of storage tires into reduction or zero. While exchanging the metal mold of this compound 
vulcanizer, manufacture of a different-species tire, especially the tire from which a specification 
differs is attained by sometimes exchanging and/or fitting the machine formed in the compound tire 
manufacturing installation. 
[0014] 

According to these people's knowledge, in any case, the increase of cost follows at manufacture of a 
different-species tire, but this is because it is necessary to stop operation of a process and/or a 
mixture manufacturing plant to form the member from which new physical and chemical property 
differ especially, and/or to stop operation of the manufacturing plant of each configuration member 
to change the specification of the tire under manufacture. Moreover, in case modification is added to 
the structure and/or the specification of a tire to manufacture, it is necessary to change a facility and 
adjustment of the sequence (a different method of grapple) of a process, and/or a manufacture 
machine. Furthermore, at least one vulcanization metal mold is also needed for every combination of 
a tread design and a specification. 
[0015] 

While the cost which purchases a different facility from the metal mold which more than [ all ] 
became a cause and was equipped with a different specification and a different different tread design 
arises continuously, the down of the volume by the introductory cost of a facility and the down time 
(generally modification of a process and a facility causes the down time of a machine) of a machine 
and the futility of an ingredient are caused. For example, in a mass production of a member, the 
surplus production which must be discarded by modification of the down time of the machine of a 
down-stream plant and/or the property of a member since a reuse is not made arises. 
[0016] 

By the opinion of these people, it is thought by being in such a situation that especially the thing for 
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which various tires are manufactured in one plant is not a usually desirable thing when cost reduction 
must be pursued. In fact, a facility and modification with a frequent production process cannot be 
incompatible for the purpose of this cost reduction. When the production process of a format is used 
conventionally, it is also possible to reduce a problem which was described above by observation of 
an applicant by manufacturing continuously the tire of a class which increases the number of 
manufacturing plants numbers of times, and is different in each plant, if the distribution cost of the 
product of each class is fully large. It is able to see in every year, and for the distribution cost 
expected about the tire of a specific class to perform complete (immediately and continuously) 
production continuously for at least one year, and to, control the manufacturing cost of the kind 
concerned of tire on the other hand, even when not so high. However, in such a way, since a product 
continues at a long period of time and will be in an inventory condition, when the quality of the 
product sold is affected, it leads to the rise of storage cost. Moreover, funds will be turned to a 
facility of the metal mold with which only the period limited in order for the risk accompanying sale 
by the need of the product concerned falling off in a contingency, for example etc. to also become 
high and to make an inventory of a product and the reduced production of the amount of schedules 
finish is used, and it also becomes the increment in financial cost. 
[0017] 

In order to tackle such a problem, by the manufacture approach which these people developed, the 
same tire as mutual was divided into the lot per day which consists of a tire of only the amount with 
which are satisfied of the output per day of one metal mold about manufacture. In this way, 
manufacture of the tire from which a specification and/or a structural property differ was optimized 
by abolishing a lot of inventory of a raw tire and a vulcanization tire. This approach is indicated by 
the Europe patent application No. 875364 of this people name. 
[0018] 

In a tire manufacturing plant, although the vulcanization phase of a tire is performed by time amount 
with the same almost said of what kind of tire, the production time of a tire changes with the classes. 
Moreover, the time amount which the attachment takes at least one member according to the class of 
tire is different. 
[0019] 

When vulcanizing the tire of a different class from what was before processed in the processing 
sequence of a raw tire by this, since a standby time arises about that vulcanization phase, it is always 
the hindrance which changes the class of tire frequently in a plant. 
[0020] 

Furthermore, changing the class of tire frequently in the same processing batch produces 
modification frequent also about a facility, in order to manufacture a different class, and it has 
resulted in lengthening a standby time further. 
[0021] 

In the purpose of this invention, a "sequential processing plant" shall point out the plant started 
immediately, after the plant performed in the sequence it was decided that each processing phase of a 
tire would be, i.e., the phase where each tire processing phase is a front, is completed. 
[0022] 

According to these people's knowledge, in a sequential processing plant, all production process time 

amount is decided by the latest processing phase. 

[0023] 

In the purpose of this invention, "a critical processing period (critical processing period)" shall show 
floor to floor time in case there is no schedule of modification of a facility during tire processing. 
[0024] 

These people tackled the problem of controlling the function of a plant to be able to manufacture the 
tire of a mutually different class within the same criticality period, making the shortest the standby 
time which it becomes the main factor that the rates of a vulcanization phase and a raw tire 
manufacture phase differ, and is produced according to the class of tire. 
[0025] 

According to this invention, the tire manufacturing plant which can manufacture the tire of a 
different class in the same critical processing period is offered, without making a standby time 
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increase. 
[0026] 

In the plant which will manufacture the raw tire of a class which these people attach radical 
headquarters material continuously on the annular drum of a predetermined dimension, and is 
different if it says to a detail more while setting up beforehand the sequence which introduces the 
drum corresponding to a different class into a plant, it discovered that the flow of the tire to a 
vulcanization phase can be maintained at about 1 law by carrying out processing of the long tire of 
floor to floor time, and processing of a short tire by turns. The processing sequence (The processing 
sequence of a critical period) of a critical period is determined by the number and class of tire which 
are manufactured in the critical period. 
[0027] 

Therefore, if the number of the tires of the various kinds manufactured in a critical period is decided, 
it will become possible to decide the sequence which introduces various kinds of drums into a plant, 
and the sequence of various processing phases, and it will become possible to keep constant 
substantially the mean time which manufactures the raw tire of a constant rate about this critical 
period by it. In such a plant, the sequence which puts processing and various members on a drum 
about the tire of all classes is not the same, and the tire of a class which is different in the same 
critical period in coincidence is manufactured. 
[0028] 

One mode of this invention is the approach of manufacturing the tire of a different class. The step 
which forms two or more components of the tire to manufacture, Near the corresponding workstation 
(5, 6, 7, 8, 9, 10) arranged in compound manufacturing installation (2) It is the step which 
manufactures various tires by attaching said configuration member according to a predetermined 
consecutive-processing phase. The step constituted so that a processed tire may be transported to the 
next workstation and may move from each workstation (5, 6, 7, 8, 9, 10) inside a compound 
manufacturing installation, Step which transports the manufactured tire to a compound vulcanizer It 
has the step which vulcanizes said tire in the corresponding vulcanization metal mold related with 
said vulcanization Rhine, phase which manufactures various tires a series of tires which put the tire 
of the 1st class and the 2nd class in order in predetermined sequence at least — service — with 
offering the group of 1 set of tires for manufacture, even if few It is related with the approach 
characterized by having changing the sequence of the group of said tire in at least one workstation. 
[0029] 

Preferably, migration of the tire from a compound manufacturing installation to a compound 
vulcanizer is performed at a rate equal to the rate which transports a tire to said each workstation. 
[0030] 

By the time especially the group of said tire finishes manufacture of a raw tire including said 2nd at 
least one kind which continues after said 1st kind of tire of tire The direction of the sum total of the 
time amount which processing of said 1 st kind by said at least one workstation which performs the 
same processing as said 2nd kind of tire twice [ at least ] of tire takes It is made only for the 
difference of the processing time which said two kinds of tires take in said at least one workstation to 
become short compared with said rate. 
[0031] 

In a compound manufacturing installation, it is supplied by the predetermined daily dose according 
to the class of tire which it is going to manufacture, and formation of each configuration member is 
performed by processing of at least one same basic half-finished products about the tire of various 
kinds. 
[0032] 

The configuration member of the tire of various kinds is attached on the annular base material which 
has the profile which imitated the internal structure of the kind concerned of tire substantially. 
[0033] 

Preferably, in a manufacture phase, each annular base material is supported and transported by the 

robot arm between at least two adjoining workstations. 

[0034] 

Especially each tire is transported into a compound vulcanizer with a corresponding annular base 
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material. 
[0035] 

Especially, in said attachment phase, at least one of said the configuration members is directly 

formed on a processed tire. 

[0036] 

The step which distinguishes the class of processed tire transported to the workstation corresponding 

to before formation of each configuration member is performed. 

[0037] 

Said distinction step is performed by reading the code related with the supporter material of a 

processed tire. 

[0038] 

Preferably, in at least one of said the workstations, two or more configuration members are attached 

in a corresponding processing unit. 

[0039] 

Preferably, said production line is prolonged in accordance with the path of a closed-loop 

configuration, and a processed tire is advanced in accordance with this path. 

[0040] 

The compound manufacturing installation in which another mode of this invention has two or more 
workstations designed so that each might attach at least one corresponding configuration member to 
at least one kind of processed tire, Equipment which operates between said workstations and 
performs functional migration and migration of a processed tire, Have the compound vulcanizer 
which has the manufactured vulcanization metal mold for tires. It is a plant for manufacturing the 
tire of a mutually different class. It is related with the plant characterized by said functional 
migration and the equipment for migration offering alternative movement to the tire of various kinds 
in a workstation. 
[0041] 

Preferably, said alternative movement includes moving between workstations for the tire of various 

kinds in predetermined sequence. 

[0042] 

Preferably, said functional migration and the equipment for migration operate between a compound 
manufacturing installation and a compound vulcanizer, and transport the tire which is the same 
migration rate as the rate which transports a tire to each of the workstation arranged along Rhine of a 
compound manufacturing installation, and was manufactured to a compound vulcanizer. 
[0043] 

Especially, each of said workstation Feeder for supplying at least one base element which forms said 
at least one tire configuration member It has attachment equipment which attaches said configuration 
member to a processed tire, and said configuration member is formed using said base element of the 
predetermined amount based on the class of tire to manufacture. 
[0044] 

It is especially each of said workstation. Equipment which distinguishes the class of processed tire in 
the workstation concerned It is related with the selecting arrangement which determines the amount 
of the base element used for formation of the configuration member of a processed tire. 
[0045] 

Preferably, said distinction equipment is arranged on a compound manufacturing installation, and is 
equipped with at least one sensor currently designed so that at least one code related with the 
supporter material of each processed tire may be read. 
[0046] 

It acts on an annular base material for said functional migration and the equipment for migration to 
form a tire on it preferably, and sequential migration of each processed tire is carried out toward a 
compound vulcanizer between the workstations arranged along Rhine of a compound manufacturing 
installation. 
[0047] 

Said especially concrete supply system is equipped with at least one robot arm related with at least 
one of said the workstations. 
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[0048] 

In the case of attachment [ at least one of said the robot arms ] of said at least one configuration 
member, it acts on said annular base material, this annular base material is held at the front of a 
corresponding workstation, and it has the pickup and drive element which are made to rotate one of 
the geometric shaft of the as a core. 
[0049] 

At least one of said the workstations is equipped with two or more processing units to which each 
takes charge of attachment of the corresponding configuration member to each processed tire. 
[0050] 

Still more nearly another mode of this invention is a plant which manufactures the tire of a mutually 
different class. The compound manufacturing installation which has two or more workstations 
currently designed so that s of each may attach at least one configuration member to at least one kind 
of processed tire, Compound vulcanizer which has the manufactured vulcanization metal mold for 
[ various ] tires Functional migration of a processed tire which operates between said workstations 
and compound vulcanizers, and equipment for migration, It is related with the plant characterized by 
having the central processing unit which can control said functional migration and the equipment for 
migration so that the processing phase of the tire of the various kinds in compound manufacturing 
installation and a compound vulcanizer may be aligned. 
[0051] 

Still more nearly another mode of this invention is a plant which manufactures the tire of a mutually 
different class. The compound manufacturing installation which has two or more workstations 
currently designed so that s of each may attach at least one corresponding configuration member to 
at least one kind of processed tire, Compound vulcanizer which has the manufactured vulcanization 
metal mold for [ various ] tires Functional migration of a processed tire which operates between said 
workstations and compound vulcanizers, and equipment for migration, It has the maintenance station 
related with said workstation. It is related with the plant characterized by being chosen about mutual 
so that the group of the tire with which the number of said maintenance station, said metal mold, said 
functional migration, and the equipment for migration is equivalent to the number of the tires for 
every class to manufacture may be obtained. 
[0052] 

By detailed explanation of the following this inventions, I will become clear also about the further 

description and the further advantage. 

[0053] 

A plant 1 is equipped with the compound manufacturing installation 2 which manufactures a raw 
tire, and manufacture of a processed tire is performed by attaching the configuration member of a 
tire in predetermined sequence in this. A plant 1 is equipped with the compound vulcanizer 3 again, 
and vulcanizes the tire which arrived from the compound manufacturing installation 2 there in the 
correspondence metal mold 34, 35, 36, 37, 38, and 39. 
[0054] 

The compound manufacturing installation 2 is equipped with two or more workstations 5, 6, 7, 8, 9, 
and 10 by which sequential arrangement was preferably carried out in accordance with the 
processing path (an arrow head 1 1 shows in attached drawing 1 ) of a closed-loop type. This Rhine is 
equipped also with the supply station 20, the temperature stabilizer 21, the 1st maintenance station 
22, the multiplex maintenance station 23, the 2nd maintenance station 24, the 3rd maintenance 
station 25, and the termination maintenance station 26. 
[0055] 

Workstations 5, 6, 7, 8, 9, and 10 can operate to coincidence, each acting to at least one processed 

tire, and attaching at least one configuration member to this tire. 

[0056] 

In an attachment phase, it fits into a detail in favor of the supporter material which consists of the 
annular base material or annular drum whose various configuration members used for manufacture 
of a tire correspond with the internal structure of the tire which the profile should manufacture 
preferably substantially more (engaged on). This annular base material is constituted so that it can 
remove from a tire easily at the time of processing termination. 
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[0057] 

It is the both sides of the compound manufacturing installation 2 and the compound vulcanizer 3, 
and it is possible to process the tire of the 1st and the 2nd class to coincidence at least. The case 
where two kinds of different tires in a dimension property are processed to coincidence will be 
explained referring to the plot plan shown in attached drawing 1 and attached drawing 2 as an 
example. Of course, two kinds of operating to coincidence are also possible about the tire from 
which it does not restrict or a difference of a configuration member, chemical and a physical 
characteristic, and/or an appearance instead differ in addition to a dimension property. 
[0058] 

The annular base material is shown in the plot plan shown for the reference to an accompanying 
drawing by the signs A and B which are shown without distinguishing between the processed tires 
by which fitting is carried out to the base material on it, and show the tire of a specific class, 
respectively. 
[0059] 

As shown in drawing, the processed tire is distributed along Rhine of the compound manufacturing 
installation 2 so that different classes A and B may succeed one another in predetermined sequence. 
Moreover, the tire of the predetermined sequence manufactured within a critical period can also be 
divided into two or more groups of the same sequence or different sequence according to the class of 
tire manufactured by each class. In the example shown in drawing 1 , the group containing six tires, 
A, B, B, A, B, and A, is distributed along Rhine of a manufacturing plant 1 . In this example 
therefore, it has the composition that the tire to which six annular base materials are operating within 
the compound manufacturing installation 2, and correspond on each base material in all is 
manufactured. 
[0060] 

In addition, the vocabulary "a group (series)" shall point out the set with which two or more tires of a 
different class or the same class are located in a line in predetermined sequence on account of the 
publication of this specification. In the compound manufacturing installation 2, it is possible to 
consist of the tire of the class from which each class differs, for example, for example, to offer two 
or more sets which continues periodically advantageously by the pattern of A, B, A, and B. Or it is 
possible to offer two or more sets of which each class makes the tire of the 1 st class intervene, and 
consists between two tires of the 2nd class, or two or more sets to which all each class changes from 
the tire of the same class. 
[0061] 

The equipment which performs functional migration and migration of a tire operates in a plant, and 
carries out sequential migration of each of the processed tires A and B to the compound vulcanizer 3 
at the next station again from either of the workstations 5, 6, 7, 8, 9, and 10 of the compound 
manufacturing installation 2. In case said equipment puts at least one of configuration members 
again, it serves to move an annular base material functionally. 
[0062] 

Preferably, each is equipped with at least one of the workstations 5, 6, 7, 8, 9, and 10, one associated, 
or the robot arms Rl, R2, R3, R3, R5, R6, R7, and R8 beyond it, and these equipments can operate 
to each annular base materials A or B, and can transport each processed tire serially. 
[0063] 

Manufacture of a tire carries out orientation of it in space while moving an annular base material, 
and it is performed by making the extruded configuration member adhere to a hoop direction and 
shaft orientations. 
[0064] 

As for said robot arm, it is advantageous by making it support, namely, grasping a base material only 
at one side of a revolving shaft so that said annular base material may project to cover the whole 
shaft-orientations extension of the base material (the support which has a curvature with two bends) 
of the curve configuration at which it has turned by two places, and to enable it to put various 
members. 
[0065] 

While a processing unit orders it migration in alignment with said loop-formation-like path, the 
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number of tire groups and presentation which are processed within a desired critical period are 
determined. This processing unit can control said functional migration and the equipment for 
migration, and can adjust the processing phase over the tire of the various kinds in the compound 
manufacturing installation 2 and the compound vulcanizer 3. 
[0066] 

If it says more a detail, with the operation gestalt of illustration, along with the guidance structure 19, 
there will be the movable 1st robot arm Rl if needed, this will operate between the compound 
manufacturing installation 2 and the compound vulcanizer 3, a completion tire will be taken up from 
a vulcanizer 3, this will be transported to the 1st workstation 5, and it will be removed from the 
annular base material to which this tire corresponds by the robot arm R8 there. The annular base 
material A removed from the tire is transported to the temperature stabilizer 2 1 from the 1 st 
workstation 5 by the 1st robot arm Rl next. 
[0067] 

When requiring use of a different base material from the annular base material which the tire which 
it is going to manufacture removed previously, the robot arm Rl takes out a suitable annular base 
material from the supply station 20, and inserts this in the temperature stabilizer 2 1 . 
[0068] 

The temperature stabilizer 2 1 makes an annular base material proper temperature and the 
temperature which raises the adhesion over the base material metal of the elastomeric material of the 
1 st layer especially, and equips the next processing with it. This temperature has the desirable range 
of 80 to 90 degrees C. 
[0069] 

The 2nd robot arm R2 serves to transport an annular base material to the 2nd workstation 6 which 
attaches the 1st configuration member of a tire from the temperature stabilizer 21. the elastomeric 
material with which this attachment activity is done by the activity which is done by the activity 
which is done by the liner processing section 61, and which covers the outside surface of the annular 
base material A with the thin film of the airtight elastomeric material usually called a liner, and the 
strip processing section 62, and which puts a required elastomer strip to the field corresponding to a 
tire bead, and/or the subliner processing section 63 — the activity which forms the additional liner 
layer [ from ] which changes and lays on said liner contains. 
[0070] 

Although it is being able to say also about the remaining workstations 7, 8, 9, and 10, formation of 
each configuration member of a tire is the same about the tire of Class A and Class B, and it is [ in / 
the 2nd workstation 6 ] desirable to carry out in relation to the above-mentioned attachment phase by 
processing at least one basic half-finished products supplied by the class of tire to constitute in a 
predetermined amount. 
[0071] 

Formation of a liner, an elastomer strip, and/or an additional liner layer can be advantageously 
performed by twisting especially, at least one strip element which consists of an elastomeric material 
in the 2nd workstation 6, so that it may adjoin in succession on the annular base material A under 
processing, and so that it may lap partially at least if needed. This element makes that width of face 
the range of 0.5-3cm, and a direct drawer is carried out from a corresponding extruding press 
machine, a reel, or the suitable feeder interlocked with the 2nd workstation 6 in addition to this. 
[0072] 

While giving the function to hold the annular base material A using a suitable grasping member and 
a suitable driving member to the 2nd robot arm R2, by rotating a self-shaft as a core, it is made to 
move to the transverse plane of the pressure roller combined with the feeder, or an equivalent 
application device (not shown), and by making it make a strip distribute correctly about the outside 
surface of an annular base material, the above can twist and an activity can be done easy. Please refer 
to the Europe patent application 98830762.No. 5 of this people name about the detail of the 
procedure which attaches a configuration member on an annular base material by work of a robot 
arm. 
[0073] 

After ending attachment of the configuration member in the 2nd workstation 6, the 2nd robot arm R2 
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is put on the 1st maintenance station 22 with the tire which corresponds while manufacturing an 
annular base material. The 3rd robot R3 takes up an annular base material from the 1st maintenance 
station 22, and transports this to the 3rd workstation 7, and attachment of the configuration member 
which contributes to formation of the carcass structure of a tire here is performed. 
[0074] 

More, in the 3rd workstation 7, one layer or the carcass ply beyond it is formed in a detail, and it is 
attached to the field equivalent to the bead of a tire with one pair of ring-like reinforcement structure 
objects. These configuration members are directly formed by each in the attachment phase concerned 
using the predetermined basic half-finished products by which daily dose supply is carried out 
according to the class of processed tire the same with having explained in relation to the activity 
phase performed in the 2nd workstation 6. 
[0075] 

For example, the carcass ply of one layer or two or more layers can be formed by carrying out 
sequential covering of two or more pieces of a strip separately started from the continuation strip 
element formed with the band which put the rubberizing code in order in parallel on an annular base 
material. A ring-like reinforcement structure object can constitute at least one metal wire element by 
the insertion of non-extensibility in the hoop direction which changes from what carried out 
multiple-times winding in piles, and the loading insertion which consists of an elastomeric material 
to radial. Moreover, said loading insertion can be formed using what adjoined shaft orientations, 
and/or laid the long and slender elastomeric material on top of radial, and carried out multiple-times 
winding. 
[0076] 

Although a continuation strip element, an aforementioned metal wire element, and an 
aforementioned long and slender elastomer element constitute the basic half-finished products used 
by the predetermined daily dose in order to form a corresponding configuration member, they can be 
advanced from the 3rd workstation 7, eclipse extruders with relation, a reel, or a suitable feeder 
direct picking, respectively. 
[0077] 

Please refer to the Europe patent application 98830472.No. 1 of this people name about the detailed 

explanation about the formation procedure of the carcass structure. 

[0078] 

In the arrangement shown in the accompanying drawing, the 3rd workstation 7 is designed so that 
the carcass structure which was indicated to the Europe patent application 98830662.No. 7 of this 
people name may be formed. The carcass structure given in this patent application has two-layer 
carcass ply, and each class puts the piece of a strip of the 1st set, and the piece of a strip of the 2nd 
set by turns on an annular base material, and it is formed. One pair of ring-like reinforcement 
structure objects of a tire explained previously are also prepared in each bead of a tire, each structure 
is inserted between the termination flaps of the piece of a strip which belongs to the 1 st set and the 
2nd set, respectively, and one of the carcass plies is formed with the non-extensibility insertion 
attached outside about the 2nd carcass ply. 
[0079] 

In order to make it easy to attach various configuration members serially in predetermined sequence, 
it is constituted so that the 3rd workstation 7 may be equipped with at least three kinds of 
workstations, and, respectively these workstations are designed so that covering (unit 71) of the 
piece of a strip, covering (unit 72) of a metal wire element, and covering (unit 73) of a long and 
slender elastomer element may be performed, and it acts on 3 coincidence to a corresponding 
processed tire. Therefore, by 3rd workstation 7, even if it compares and classes differ, three tires can 
be processed to coincidence, sequential migration of each tire is carried out from one processing unit 
to the following processing unit, and the ** carcass structure is completed <at last. In response to the 
assistance of the multiplex maintenance station 23 which can place the 4th robot arm R4 and/or a 
certain subconcrete supply system, and two or more annular base materials at coincidence if needed, 
the 3rd robot arm R3 can perform carrying out sequential migration of the tire to the various 
processing units prepared in the 3rd station 7. The standby time in the case of being the thing of the 
class from which the processed tire which exists in this workstation differs by this system can be 
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shortened. This is using the multiplex maintenance station 23, and is because processing of a tire 
which carries out a long duration important point to processing can be performed when the most 
con venient by changing advantageously the arrival sequence to the workstation of an annular base 
material. In attached drawing 1 , the unit 71 for a carcass ply attachment processes the tire of Class 
B, and the unit 72 for a bead-wires attachment is processing the tire of Class A. 
[0080] 

If the carcass structure is completed, the 4th robot arm R4 will put an annular base material on the 

2nd maintenance station 24. 

[0081] 

The 5th robot arm R5 takes up an annular base material from the 2nd maintenance station 24, and 
carries this to the 4th workstation 8. In the example of illustration, the annular base material of Class 
A is contained in the 4th workstation 8. By 4th workstation 8, it is carried out formation and with a 
group. [ of the configuration member for forming what is known as the belt structure of a tire ] 
Specifically, the 1st processing unit 81 prepared in the 4th workstation attaches directly the two 
undershirt belt strip prolonged in the shoulder field of a tire on the carcass structure formed in old in 
a hoop direction. Direct extrusion of these undershirt belt strips can be carried out from an extruding 
press machine, and they can be made to put using application devices, such as a sticking-by-pressure 
roller. Although the 2nd processing unit 82 forms the 1 st and 2nd belt strip on the carcass structure, 
these belt strips are formed of continuous arrangement of the piece of a strip which adjoined the 
hoop direction mutually and was put on it, and this piece of a strip cuts the continuation strip element 
which incorporates into an elastomer layer what adjoined in parallel mutually and put two or more 
codes in order, and changes in predetermined magnitude, and is formed. Still more nearly another 
processing unit 83 forms still more nearly another belt strip on a lower layer belt layer by winding a 
sequence code so that shaft orientations may be adjoined mutually and it may overlap radial. The 
detail of a possible procedure is indicated by the Europe patent application 97830633. No. 0 of this 
people name about formation of the belt structure. 
[0082] 

If the belt structure is completed, the 6th robot arm R6 will transport a processed tire to the 5th 
workstation 9. In the 5th workstation 9, the annular base material B is being engaged by the robot 
arm R6, and the attachment of a tread band is performed by the work. A tread band is formed by 
making one more elastomer strip element adjoin continuously, and superimposing and winding it at 
least, until the tread band which has desired structure and thickness is obtained. This actuation is 
performed by two units 9 1 and 92 in the example of illustration. If the above-mentioned actuation is 
completed, the 6th robot arm R6 will put an annular base material on the 3rd maintenance station 25. 

[0083] 

Next, a tire is transported to the 6th workstation 10 which the tire of Class A occupies in the example 
of illustration. In the 6th workstation 1 0, an annular base material is engaged by the 7th robot arm 
R7, is suitably moved to the corresponding transverse plane of a processing unit, and the attachment 
(unit 101) of an abrasion resistance element and the attachment (unit 102) of the side attachment wall 
formed by adjoining and/or superimposing and winding at least one elastomer strip element 
continuously too are performed to the field equivalent to a bead. 
[0084] 

After finishing this actuation, the tire with which the 7th robot arm R7 was manufactured is put on 
the termination maintenance station 26, and a tire is transported to the compound vulcanizer 3 after 
that. 
[0085] 

Each workstations 5, 6, 7, 8, 9, and 10 are not only equipped with one or the processing unit beyond 
it, but it also has the feeder which supplies a base element required to form a corresponding 
configuration member, and this feeder operates in collaboration with the application device which 
attaches the base element and/or the configuration member obtained as a result in said each unit to a 
processed tire. 
[0086] 

The compound vulcanizer 3 is equipped with at least one-set metal mold 34, 35, 36, 37, 38, and 39, 
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and the number of metal mold of it is the same as the number of the tires contained in said at least 1 
set of tires processed in the compound manufacturing installation 2. In the example of illustration, 
six vulcanization metal mold 34, 35, 36, 37, 38, and 39 corresponding to any one specification of the 
various tires with which each is manufactured along Rhine of the compound manufacturing 
installation 2 is formed. 
[0087] 

Preferably, such metal mold 34, 35, 36, 37, 38, and 39 is laid on the rotating type platform 30. By 
rotating this platform gradually, a path by which every one of the metal mold of such comes next to 
shipping and the sending-out station 40 of a processed tire in order can be followed within the 
compound vulcanizer 3. It is desirable to perform this rotation in the 1st direction in the direction 
contrary to the 1st direction next by the first rotation. Moreover, it is good also considering this 
rotation as a closed-loop type as an option. 
[0088] 

A pressurization steam is sent to each of metal mold 34, 35, 36, 37, 38, and 39 through 
correspondence connection Rhine (un-illustrating). This connection Rhine has extended in radial 
from the central column to which the steamy feeder which consists of a boiler is built in or 
connected. In order to prevent the superfluous heat distribution to the exterior, it is effective if the 
rotating type platform 30 whole is surrounded with the thermal-protection-structure object which has 
at least one access opening next to shipping and the sending-out station 40. 
[0089] 

The activity which transports each processed tire to the corresponding metal mold 34, 35, 36, 37, 38, 
and 39 is the same rate as a raw processed tire being completed in the workstation arranged along 
Rhine of the compound manufacturing installation 2, and is good for the robot arm Rl to perform 
[0090] 

The plant indicated as an example here operates at the following step, as roughly shown in drawing 2 
in relation to a motion of the robot arms Rl, R2, R3, R4, R5, R6, R7, and R8. In drawing 2 , in the 
following publications of this specification, the step to which consecutive numbers follow T points 
out manufacture of a raw tire, and the step to which consecutive numbers follow C points out 
vulcanization of a tire, and removal of an annular base material. 

Tl The robot arm Rl takes out an annular base material (a "core" is called below) from the supply 
station 20, and inserts this in the temperature stabilizer 2 1 . 

T2 A core is taken out from temperature stabilization equipment 21 by the robot arm R2, and it puts 
on the extrusion head transverse plane of a unit 61 . The robot arm R2 rotates a core and an extruder 
enables it to put the strip of an elastomeric material on the surface of a core. 

T3) The robot arm R2 puts a core on the extrusion head transverse plane of a unit 62. The robot arm 
R2 rotates a core so that an extruder can put the strip of an elastomeric material on the particular part 
on the front face of a core. 

T-four) (arbitration) The robot arm R2 puts a core on the extrusion head transverse plane of a unit 
63. The robot arm R2 rotates a core and an extruder enables it to put the strip of an elastomeric 
material near the bead of a core. 

T5 A core is put into the 1st maintenance station 22 by the robot arm R2. 

T6 The robot arm R3 takes out a core from the 1 st maintenance station 22, this is inserted into the 
carcass ply covering unit 7 1 , and the 1 st-layer covering of the piece of carcass ply is performed in 
this unit. 

T7 The robot arm R3 takes out a core from the carcass ply covering unit 71, this is inserted into the 
bead- wires covering unit 72, and covering of one pair of ring-like reinforcement structure objects is 
performed to the field which is equivalent to the tire bead of a core in this unit. 
T8 The robot arm R3 takes out a core from the bead-wires covering unit 72, and this is put into one 
location of the multiplex maintenance station 23. 

T9 The robot arm R4 takes out a core from the maintenance location 23, and arranges this at the 
front of the extrusion head of the elastomer filler covering unit 73. The robot arm R4 rotates a core 
and an extruder enables it to put the strip of an elastomeric material on the bead of a processed tire 
[0091] 

Three steps are above repeatable repeatedly with the class of tire to manufacture. For this purpose, 
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the multiplex maintenance station 23 equipped with two or more locations where each can hold one 
core is formed, and it is constituted so that it may collaborate with two robot arms R3 and R4 and the 
carcass structure may be formed. 

T10 The robot arm R4 puts a core into the 2nd maintenance station 24. 

Tl 1 The robot arm R5 takes out a core from the 2nd maintenance station 24, and this is put on the 
transverse plane of the extrusion head of the undershirt belt strip covering unit 81. The robot arm R5 
rotates a core and an extruder enables it to put the strip of an elastomeric material on the shoulder 
field of a tire. 

T12 The robot arm R5 inserts a core in the belt strip covering unit 82. 

Tl 3 The further belt layer is formed by winding so that the robot arm R5 may take out a core from a 
unit 82, this may be inserted in the processing unit 83, and the processing unit 83 may adjoin shaft 
orientations in a sequence code at a lower layer belt layer top and it may overlap radial. 
T14 The robot arm R5 returns a core to the 2nd maintenance location 24. 

Tl 5 The robot arm R6 takes out a core from the 2nd maintenance location 24, and this is put on the 
transverse plane of the extrusion head of the under-tread strip covering unit 91 . The robot arm R6 
rotates a core and an extruder enables it to put the strip of an elastomeric material on the crown field 
of a processed tire. 

T16 The robot arm R6 puts a core on the transverse plane of the extrusion head of the tread band 
covering unit 92. The robot arm R6 rotates a core and an extruder enables it to put the strip of an 
elastomeric material on the crown field of a processed tire. 
T17 The robot arm R6 puts a core into the 3rd maintenance station 25. 

Tl 8 The robot arm R7 takes out a core from the 3rd maintenance station 25, and this is put on the 
transverse plane of the extrusion head of the wear-proof layer covering unit 101 . The robot arm R6 
rotates a core and an extruder enables it to put the strip of an elastomeric material on the bead of a 
processed tire. 

T19 The robot arm R7 puts a core on the extrusion head transverse plane of the side-attachment-wall 
covering unit 102. The robot arm R7 rotates a core and an extruder enables it to put the strip of an 
elastomeric material on the side face of a processed tire. 

T20 The robot arm R7 puts a core into the termination maintenance station 26. 
[0092] 

A raw tire is completed now. Subsequent steps are concerned with removal from vulcanization of a 
tire, and the core of a tire. 

CI The robot arm Rl takes up the core which attached the raw tire manufactured on it, and this is 
transported to a compound vulcanizer and the vulcanization metal mold 39 which is specifically 
empty. 

C2 A vulcanizer closes this metal mold and rotates by one metal mold. Vulcanization of a tire is 
performed while a vulcanizer rotates one time completely. It is loaded with every one raw tire which 
vulcanizes also to other metal mold in each step of this rotation. 

C3 The 1st robot arm Rl takes out the tire which finished vulcanization from metal mold 39 with a 
corresponding annular base material, puts this into the station 16 of the 1st manufacture station 5, 
and removes an annular base material. 

C4 The 8th robot arm R8 takes an annular base material, and puts this on the recovery station 28. 
C5 The 8th robot arm R8 takes up a vulcanized tire, and this is placed on the storage platform 14. 
The tire manufactured by then can be put on this storage platform 14, and it can be made to stand by 
to a next finishing phase and a next inspection phase in a plant. 
[0093] 

About the procedure of processing each tire along Rhine of the compound manufacturing installation 
2, it is good for the covering activity of each configuration member to be made to be done regardless 
of completing the activity which creates another member into the tire (the immediately preceding 
tyre) preceded immediately before in the production process concerned. The description of this 
invention is in the point of becoming possible to work without keeping half- finished products in 
advance, and becoming possible to fit each unit to the class of processed tire directly, and to prevent 
the futility of an ingredient, by preparing each configuration member of a tire, when putting it 
substantially. 
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[0094] 

Each configuration member of a processed tire can be correctly formed now by controlling actuation 
of each unit arranged to the workstations 5, 6, 7, 8, 9, and 10 of further each, and actuation of each 
robot arm by the programmable local processing unit, and controlling the amount of the basic half- 
finished products supplied, and the motion given to an annular base material proper. Especially, in 
each workstation, this local processing unit is programmable to be able to carry out the right time 
accommodation of the actuation of the processing unit of a robot arm according to the class of 
processed tire. 
[0095] 

Moreover, in order to make operation of a plant flexible further, without adding a limit in order of 
predetermined [ of various tires ], it is desirable to determine the amount of the base element used for 
forming each configuration member in the workstation concerned, relating each workstations 5, 6, 7, 
8, 9, and 10 with the equipment which distinguishes the class of processed tire, and having a dialog 
with a selecting arrangement. For example, when it considers as the equipment which reads the bar 
code which related this distinction equipment to the annular base material of a tire, and the code of 
other classes and a local processing unit distinguishes these codes using a reader, it becomes possible 
to choose the amount of half-finished products based on the numerical table set up in advance. 
[0096] 

In case a tire is transported for any of workstations 5, 6, 7, 8, 9, and 10 being, a bar code reader 
distinguishes the class of tire and a local processing unit enables it to set up the operation program of 
this workstation in the form replaced with it in addition to the directions received from the central 
unit. 
[0097] 

A motion of a processed tire can abolish the need of keeping a raw tire to the storage buffer formed 
between a compound manufacturing installation and a compound vulcanizer, by being 
advantageously managed so that it may become continuous flow, connecting the compound 
manufacturing installation 2 with the compound vulcanizer 3 directly in the flow, and being made to 
carry out sequential migration of the tire of each [ the same rate as the rate which completes a tire in 
the compound manufacturing installation 2 ]. 
[0098] 

Average tire production time and vulcanizing time can be made in agreement by enabling it to 
change the sequence with a group of various configuration members according to the class of raw 
tire to manufacture. 
[0099] 

Old explanation has followed manufacture of two kinds of tires A and B. The 1st class A is 195/65 
which has the carcass structure generally known as "single ply". The 2nd class B is 215/45 which has 
the carcass structure generally known as "two ply" about the tire of the specification of R15. It is 
related with the tire of the specification of R17. By Class B, carcass ply is two-layer to the number of 
the carcass plies of Class A being one. Since these two kinds have the difference in a dimension, as a 
result the difference in the volume, down stream processing of Class B takes long duration to them 
from down stream processing of Class A. In that it is necessary to repeat covering of carcass ply 
about Class B, although down stream processing in the 1st, 2nd, 4th, and 5th workstation conforms 
to the cycle time as the whole, it is greatly different with two kinds of tires about especially down 
stream processing in the 3rd workstation 7 which forms the carcass structure. 
[0100] 

When it carries out by continuing above-mentioned down stream processing, it will be necessary to 
lengthen the cycle time according to the class of way which requires longer time amount, or to add a 
workstation further. 
[0101] 

However, one pair of robot arms R3 and R4 and the multiplex maintenance station 23 can change 

processing sequence. 

[0102] 

For example, supposing the time amount which the tire of Class B, i.e., processing, takes to the 1st 
tire which arrives at the 3rd workstation 7 is the tire of the longer one, the processing sequence set up 
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in advance will be changed. It is based on the fact that there are some which do not require time 
amount compared with a rate required in processing in order to always continue supplying a tire to a 
compound vulcanizer for every rotation of the rotating type platform 30 that this is made. For this 
reason, the time amount used in order to change sequence is compensable 
[0103] 

The processing time and the migration rate in each processing unit are decided with the number of 
required migration steps along Rhine of the compound vulcanizer 3, and stopping in time amount 
required for each tires A and B completing vulcanization at least and a compound vulcanizer is 
determined. 
[0104] 

for example, a carcass structure formation station (the 3rd workstation) ~ setting ~ Class A -- a 
minimum of - the processing time for about 1.5 minutes ~ requiring - Class B ~ a minimum of - 
although the processing time for about 3 minutes is required, this is because it is necessary to 2- 
double-attach carcass ply about Class B as mentioned above. 
[0105] 

In the workstation (the 6th workstation) which attaches the workstation (the 2nd workstation) which 
attaches a liner and a subliner, the workstation (the 4th workstation) which attaches the belt 
structure, a sidewall, and a wear-proof strip, the processing time (minimum) is less than 2.5 minutes 
about both Class A and the class B. Also by workstation (the 5th workstation) which attaches a tread 
band, the need (minimum) processing time is less than 2.5 minutes about both Class A and the class 
B. 

[0106] 

The compound vulcanizer 3 is equipped with six vulcanization metal mold, and in order to vulcanize 
on the selected conditions, it needs to stop each metal mold in a vulcanizer for 1 5 minutes, in order 
to attain this vulcanizing time while the rotating type base material of a vulcanizer performs six steps 
of rotations - 15/ - it is necessary to supply 6 = one covering to a compound vulcanizer every 2.5 
minutes (one cover has to be fed to the complex vulcanizing unit) 
[0107] 

According to the data mentioned above, although it suits with the time amount of stations 6, 8, 9, and 
1 0, since this time amount has the too long processing time which Class B requires about the 3rd 
workstation 7 about a desired rate, it poses a problem 
[0108] 

In order to enable it to perform the 3rd step, let the group of the tire supplied to a compound 

manufacturing installation at the beginning be plurality 

[0109] 

The number of the tires of each class is made equal to the number of vulcanization metal mold 
[0110] 

The configuration of each class is used as three tires of Class A, and three tires of Class B, and it 
considers as Al, Bl, B-2, A2 and B3, and A3 by the 1st sequence (the figure of 1, 2, and 3 grades 
attached in relation to A of a class and B expresses the chronological sequence to which the tire of 
the various kinds in 1 set is sent one by one). 
[0111] 

Even after performing the attachment (the 2nd workstation) of a liner and a subliner, the sequence of 

each class becomes remaining as it is. 

[0112] 

The 3rd workstation takes processing by the following continuation step, for example. 

1 . Form the carcass ply of one layer on Al . Al goes to a consecutive workstation succeedingly. 

2. Form the carcass ply of the 1st layer on Bl . Bl goes into the multiplex maintenance station 23 for 
standby. 

3. Form the carcass ply of the 1st layer on B-2. B-2 goes into the multiplex maintenance station 23 
for standby (in a different location from B 1 ). 

4. Form the carcass ply of a two-layer eye on Bl . Bl goes to a consecutive workstation 
succeedingly. 

5. Form the carcass ply of one layer on A2. A2 goes to a consecutive workstation succeedingly. 
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6. Form the carcass ply of a two-layer eye on B-2. It goes to the workstation of B-2 length 
continuation consecutiveness. 

7. Form the carcass ply of the 1st layer on B3. B3 goes into the multiplex maintenance station 23 for 
standby. 

8. Form the carcass ply of one layer on A3. A3 goes to a consecutive workstation succeedingly. 

9. Form the carcass ply of a two-layer eye on B3. B3 goes to a consecutive workstation 
succeedingly. 

[0113] 

The group of this tire is the 2nd sequence of Al, Bl, A2, B-2, A3, and B3 behind the 3rd 
workstation. This 2nd sequence differs from the first sequence. The number of the performed steps is 
nine, and since the processing time for 1.5 minutes has started each step, the total time amount 
required in order to attach the carcass structure to six tires in this workstation is 1.5x9= 13.5 minutes. 
This total time amount is less than 1 5 minutes, and expresses the rate of the request about 
vulcanization of six tires. 
[0114] 

The sequence set up in advance about the group of this tire and the time amount taken to form the 
carcass structure in the tire of Class B as a result of the processing step performed in the 3rd above- 
mentioned workstation are no longer a problem. 
[0115] 

In this example, in subsequent workstation, since the processing time which sequence does not 
change any more and a consecutive station takes to each is 2.5 or less minutes, the rate of 2.5 
minutes is maintained at all stations. 
[0116] 

Furthermore, although the class Al is ready for going to the next station after 1 .5 minutes, 4.5 more 

minutes pass from there to the following class Bl. 

[0117] 

At a consecutive process, processing of a class Bl must be sped up to a class Al being delayable for 
about 1 minute for 1 minute. Delaying processing can be attained by calling at the maintenance 
station 23 or delaying one of after that [ the ], or the attachment rate of the member beyond it. 
[0118] 

acceleration of processing of a class Bl performs next processing by the shortest time amount — 
especially, it can attain by doing the covering activity of the belt structure and a sidewall in 2 
minutes, respectively. 
[0119] 

Vulcanization metal mold is arranged in order of the 2nd sequence, Al, Bl, and A2, B-2, A3, and B3 
so that the tire of Class A can be received in the place where the vulcanization metal mold for class 
A is arranged. [ i.e., ] 
[0120] 

Along manufacture / vulcanization Rhine, the tire of this group continues mutually and progresses 
until a critical period finishes. Metal mold can be exchanged, when this critical period finishes and it 
manufactures the tire of a different class in the following critical period. 
[0121] 

According to the above-mentioned procedure, 96 tires of Class A and 96 tires of Class B are 

manufactured, for example in the critical period of 8 hours. 

[0122] 

If it sees from the above point, A, B, etc. need to specify a group after one tire of Class B so that the 
tire of at least one class A may continue, when treating two kinds. Thereby, only the time amount by 
which the sum total of the processing time of the tire of the class A by the predetermined workstation 
(for example, workstation by which the same processing is performed to B twice [ at least ]) is 
equivalent to the difference of Class A and Class B in said predetermined phase from the average 
total time amount of said process becomes short until it finishes manufacture of a raw tire. 
[0123] 

It becomes possible to perform without producing delay by this in operation at the step of 
consecutiveness to the processing step which requires the longest time amount. 
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[0124] 

As mentioned above, although modification of the sequence of the tire in the 3rd workstation 7 
which forms the carcass structure was explained, this invention is applicable also to the tire of a class 
which is mutually different also in covering of the other members, such as the belt structure. In this 
case, also in the 4th workstation 8, sequence will be changed by preparing a multiplex maintenance 
station further. 
[0125] 

Speaking more generally, offsetting the surplus time amount produced by the step which poses a 
problem by shortening the standby time between the stages before and behind the stage which 
accelerates a step or poses the problem according to the location of the stage which poses a problem 
in processing sequence. 
[0126] 

A special maintenance station may be prepared if needed. 
[0127] 

In the plant by this invention, it becomes possible to set up the group of a tire in advance by 
functional migration and the equipment for migration, especially the robot arm, and to change the 
sequence of each class, and it can sever the relevance between each processing step. It is because it 
means following the processing path which changes with classes of tire that this changes the 
sequence of a group. It becomes possible to use at coincidence many paths in which each 
corresponds to one kind of a processed tire, in the same critical actuation period with the equipment 
for functional migration and migration. 
[0128] 

Each class expresses the time amount package (a time package of steps organized in paths) of a 
processing step composed by two or more paths, and each path supports one kind of tire 
manufactured. The class of tire manufactured there is determined by the path which passes along 
each processing step. 
[0129] 

Furthermore, even if the number of the number of said maintenance stations, the number of said 
metal mold, said functional migration, and the equipment for migration relates to the engine 
performance of the facility used by how many kinds and what kind of tire is manufactured in a 
critical period again, it changes. 
[0130] 

After introducing a tire for the effective time of the vulcanization process performed to each tire if 
needed in metal mold 34, 35, 36, 37, and 38 and 39, being shortened is also possible by delaying 
carrying out steamy impregnation to this metal mold. Therefore, it is also possible to set up effective 
vulcanizing time which is different about various kinds of processed tires, respectively. 
[0131] 

This invention also makes it possible to lose or shorten the down time generated when changing the 

class of tire to process again at least. 

[0132] 

This is for having to exchange for the annular base material and vulcanization metal mold suitable 
for manufacture of the tire of a new class the annular base material and vulcanization metal mold 
which suit a certain kind of tire in such a case. 
[0133] 

However, this exchange is required only when a dimension property and/or a tread-pattern property 
change, and it is forming a suitable facility if needed, and effect to a volume is made into the 
minimum and it can perform it. 
[0134] 

Therefore, this invention is the thing which also enables manufacture of the tire in a small batch very 
much several, without increasing the cost per tire so much. 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the plot plan of the plant by this invention shown by the reference mark 1 as a 
whole. 

[Drawing 2] It is drawing showing the tire production process by this invention roughly. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1] 
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[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

JiirfEn**? h 7-A©^4 <ttl o#«, MIEN'S: < i: & 1 ooflUfca&H-^jffi. 

7 7 ^Wli^ixJ, 



(16) f$*2 0 0 3-5 1 547 4 

[ 0 0 4 9 ] 
[0 0 5 0] 

[0 0 5 1 ] 

fits 

[0 0 5 2] 



(17) m$k2 003-5 15474 

[0 0 5 3} 

J r<Dm$L%!>tf*ffi&v>Mfr-cm.'ttifZ> Z. b iz X otttl^'f V <D9k&1)<$T toil 

Ltc?J -Vlifl-J&^M 3 4 , 35, 36. 37. 38, 3 9 <0 + "C AD«fc ? tL & 0 
[0 0 5 4] 

l-c^?-) ^f&oTjii^KiS:?*t^^!Bc^y-^^r-->3 > 5, 6, 7, 8, 

9 , 10 Zffix. & o Z.<7>7J>K itm&X t- - *s 3 > 2 0 , iEJft 56ri&fl:£S 2 1 
. g£ 1 -r - *s a > 2 2 , f->3V2 3, ^2 -f - 3 

> 2 4 . »3«i#^-r->' 3^25, l*-^^* ^- -> 3 > 2 6 i>ffix_ h fix v> 

O 

[0 0 5 5] 

7-nr-/3>5, 6, 7, 8, 9, 1 0 (i> -ttlWa^fc < ^ *> 1 * 
[0 0 5 6] 

5S^3t**#4fcJi K9A^t>Jiftajt^fp#t^r5pJn«-&-r* (engaged on) 0 
[0 0 5 7] 

j v*mi$K!)ikm-r%>z.b&wife-?$>z> 0 MbLx, ma<o m 1 b m 2 l tz 



(18) •&m.2 003-5 15474 

[ 0 0 5 8] 
[ 0 0 5 9] 

-eii. A, B , B, A, B, A<D 6*V>? J V'k&trm.&gLik?? > h 1 <V94 
[0 0 6 0] 

*M*<7)ie«^f^± > [ffi. (series) j tv^fljmi, 

x.<fA, b, a, B<Ds*?~->-mmK®mmKtit< , is&j£i£$itt-r&£<t# s 

[0 0 6 1] 

<iVAbB0)&**&&2ki!kmV&2<Z>y-?AT- : !/a 6, 7, 8, 9, 



(19) 003-5 15474 

[0 0 6 2] 

> 9, 1 0<7)4>£ < t <b 1 ot mMttlfhtlfz 1 oi7t^-etLj^±<^n^-7 r T 
-ARl, R2, R3, R3, R5, R6, R7, R 8 *ffiz.X55 <0 . <0^ 
A ttzliB KjtfLXWlft LX. &&Si!m 9 £ M#:#i£-r * £ t tfX* 

c$ * o 

[0 0 6 3] 
[0 0 6 4] 

^*^ffi;StK<7>;£i#'ffc ( the support which has a curvature with two bends) 
[0 0 6 5] 

* £ t ^*-e £ & o 
[0 0 6 6] 

^<hf£jt£*i*o 

[0 0 6 7] 



(20) #31 2003-5 15474 

situ r> t^&*4^tfftKJ&v)nLtznft^Wfotitm%z3cn#-<v®im 

[0 0 6 8] 

fi&ii 8 0 Xlfrh 9 0 "COfgH^f L^ 0 
[0 0 6 9] 

^l1tJl£§W££a#.ttlt&l&2 V~7 X^-is a > 6 ^ «fc W&-fZ>m % £-T&<> 

xmie 9 - <t?± k wtm-r & £ 0 

[0 0 7 0] 

JS2 7- 777-- Zs a > 6 K^Tti. ^ a > 7 , 8 

, 9, 1 0 Kov>T&H;l&CL fC2b** s . 7 4 ^ <D Q^W^Vi <F>^Wu\t ^ 

A tiiBo^^tco^ti^c-e* 19, MWL-t & 7 J ^ <nmMK £ ^mfc^m 

[0 0 7 1 ] 

<Vl&$u*^m^'if -5 C: t^t^o i^lli, <0 dig «r ^0 x. 1* 0 . 5-3 cm 



(21) ft$k2 003-5 15474 

[ 0 0 7 2] 

#A«r«J*i-*«ffi*j$fc*;t i*fc*4»^t L T EMS 3 -£ 4 £ J: ij 

£*<*>BWHJBMH s tb«a£ 98830762. 5 -5§-£#ra $ *i*rv> 0 
[0 0 7 3] 

[0 0 7 4] 
[ 0 0 7 5 ] 

^4i3^ff it#<o^i±, PflxJ*. b & lootl7>f ^g|f £# : g7^lRJ^:: 



(22) ft$k2 003-5 15474 

[0 0 7 6] 
[ 0 0 7 7 ] 

^l#ltm®^9 8 8 3 0 4 7 2. 1 $ 
[0 0 7 8] 

*H#ffFto0f&9 8 8 3 0 6 6 2. 7^C£*LfcJ: 1 4 * - * ^^it#^B^-T 

■b^-fu £;&u #«a«8iMfc£##oj:fc&i h >; y 7'jt<k^2^a<7)^ 

2mzm-r&x h y ? ^^777 ^owK^is&te&sjfAstiT, ^2<^ 

[0 0 7 9] 

Xr-/3 > 7 < it 3il^7-^^f-y a > :6<flt x_ £> *i * «t $ 

J-=.y h7 1) , ^JR^-f -Vgf^ttJfc (^--^ h 7 2) , UIi/>X77, hv- 
tKjttLTSo^^ffltio 'tit-oX, $3 7-^^r-y3>7TiiFlif 



(23) 003-5 15474 

? XT - is a y & ®L%km. ? -i frm & & MM<D i> <D Xlb 2> S§^<7}?#^B# 

^>^«6-e$)&o ^#com i -en, #-#;*'7*7-'ftt^ffl<7>JL- <y h 7 l frUl&B 

^^•YcaftkSSrfr^, If- K7-ft#iffl(7)i-7 h 7 2 tfMM A <S> ^ \ <D 

[0 0 8 0] 

^FT.x-v' 3 y 2 4 i:i< o 
[0 0 8 1 ] 

Ifl5 ntff-y &m2U&Xr-is a > 2 4 ^ ^tR^tt*^ <9 ± 

a > 8 ^Jia«A<D31t^5:#^AoTV^ 0 |47-nf-y3>8-C 
• ffl#**ff =b*L& 0 ^#|ftlcf± N ^4 V- 9 XT-is a >^^tt^tL^^l 7*tf 

m-f&o z.tih<7)ry y-sois h u -y yu, wttu&^^Jbs^flp mux, 

^-•y h 8 2 {±^1 <tl£2cD^P h x h V 7 7*^r*-*^f M<?)±i:Btt^ 
tiK ^fih<D^OU hxh 1 ) y -/it, JUs?\0UzS.\,*lzmi£LXW.^tzX b 'J y 7*^ 



(24) #^2 0 0 3-5 15474 

y «: Br 5e £K$JoT?£)&$;lt£ ^-PiS, $ h K m <D s* O -fe y -y 

£BJaA£tt<Dg«+l#I^mMf£9 7 8 3 0 6 3 3. 0-§-^ffi*$*LT^* o 
[0 0 8 2] 

Mt3t#^^Bfc-r^> t s f£6 D^e^ h 7-AR 6 rt^^S * -f -V 5- ^ 5 V 
»6n#y f7-AR 6 MlttiJtftt * 3 fi9*^ f - *✓ b > 2 5 KW. 

<o 

[0 0 8 3] 

> 1 0 fc^&Sftio #6 V-^^-r-->3 y 1 0 fc*v*T\ SR^i^F-frli 

H0 1) t > ^tt •9^4 < i: & 1 *<7)j.7X h7-^ h U y -/g^S-ii^ftjlc 
UM8*sJ:0 f /i fc»4MfttT%ia-r*c:t KJ: «9 ^ $ *t*ffll Sottas: (^.^-y 
M 02) *>^t fc>tl& 0 
[0 0 8 4] 

[0 0 8 5] 

#7-^X-r--> 3 > 5 , 6, 7, 8, 9, 1 0 & 1 o| tzli^*iVX±<r)v'vi 



(25) ft$k2 003-5 15474 

[0 0 8 6] 

fc^iDSfcilil 3 I*, 'Pta < t 1 -t y h(7)^S 3 4 , 35, 36, 37, 38 
, 3 9 £flt;LT£ »9 > &M<&Sfc|i % tK-^fij&Hlt 2 *3 v> T*k3ll 3 It* Wfi^* 

fllK#J&-*-*, 6 o<7>ijD«S5#M 3 4, 35, 36, 37, 38, 3 9#K»te>*l 
[0 0 8 7] 

UtL<it, Zflb<D&M3 4 , 3 5, 3 6, 3 7, 3 8, 3 9 iii^^v 
y F7i-A3 0 (D±KMWZ fl&o Z<D7°7y ^ 7 * - A *|£|5&6<JH Hl^g £ -£ 
4iitJ:*)» £*L^<7) 1 o-f oJIE# t %fe«k3S ^ -f <7)H & • jtfcbJ*^- 

tff-9 <ntfft$ Lv> 0 £ fc, SllO^fei: Lt\ CI <7) @ IS £ Efl 
[0 0 8 8] 

£M3 4, 35, 36, 37, 38, 3 9 c^tL-PtUC, -f > 

El**) ?'^LTj)DJEl^If,til.o 5S^4 3fc|S9^ Wit f* #4 9fr 

[0 0 8 9] 

i^©tM^^f I'^tSil 3 4 , 35, 36, 37, 38, 3 9 i:# 



(26) 003-5 15474 

[0 0 9 0] 

-mt Lxz.z.Kmm-r&zf7> Mi. d^^t-ari, R2, R3, r 

4, R5, R6, R7, R 8©i*iMlUTH2KWfl9K*t J: ^> Tffi 

Tl) n#^7-ARl«» (WT[37J fc»"f) £«Jf&*:r 

T 2) 3 7&fiJft£SE*fci&a2 1 *»e>n#y h7- A.R 2HJ: JPl tb L > 

o 

T 3) Utfy hT-AR 2^3 7*i-7 h 6 2 O^ft^ ;> KIEffiKS<o 

T4) (ft*) >7-AR 2*«37*a-7 h6 3©ffBJA5r KjEjfi 

CKo n**-y F7-AR 2j& I 3T«ria*£3-£T\ tfi$&#3T0)tf- Kofi < 

T5) 37$rn#7 h7-AR2CJ:t)il ^^f^x--> a > 2 2 KXtl& 

O 

T 6) n#7 F7-AR 3*''ilS^r-/3 > 2 2 frb n T£35t<9 til L 

T 7) n** 7 f7-AR 3^*-*^7*7^ftf3--7 h 7 1 H^7^ 

T8) n*-7h7-AR 3/i) 5 e- K7>f h 7 2^£>3T£$ll9 



(27) #*I2 003-5 15474 

T9) n*'7F7-AR 4 ^jf 2 3 h =i T £SX >9 Hi LX Z tl&J^ ^ 
* h 7 3 (D^ftB'N-y K<7)MKggg1-&o n^-y h T~ 

AR 4t!> j 3T^Ib]^^-^T, ^th^mf&tm^4 -^<7)tf- K(/)ii:xn hv- 

[ 0 0 9 1 ] 

* 

ft^-r-Va >2 3 7Ml£l7£>*lT£ *9 , 20^0^7 hT-AR 3*3j:t/-'R 4 

T10) n#?>7-AR4 2^^f^x--> 3>24 K n T £ Aft<2> o 
Til) n**7f7-AR5 2^^f^.x--> 3 y 2 4 a* t> a T * Sfc «3 tB 

T 1 2) n*-y h 7— A R 5^nr^r^;u h^h'J 7 T/^bt^-- y h 8 2 K 

T13) n;Ky h r- A R 5 y Y 8 2 7><b 37^11) & LT, 

ya-try->>i7*jL^.^ h 8 3 ^WXL, 7 , n-b'r»^7 h 8 3 T#<7> 

T 1 4) D <f 7 f7-AR 5* , »2ft»fi:f 2 4 KnT^M"^ 
T15) n!}?7f7-AR6^2TOS2 4)5^37*ll5(lSLt, £ 
tl&Tyy- hUy h 'J 7 7'tiJ---7 h 9 1 <?) 3f til ^ F<7)IE®K§<o 

utfy hr-AR 6 a* a r * ehs s * J fern 

T 1 6) o*'7F7-AR 6^3T^r h W b*&m^=-'y h 9 2 <7># 



(28) #312 003-5 15474 

^> o 

T17) n** 7 F7-AR 6^7^$3^f-v a > 2 5 KXK&o 
T 1 8) n^yhT-AR 7^3fijf^f->3 >2 Sfrh^TZW*) £B 

7-ar 6^37?r@S?tT, Wm^M^S^'f -V(^tf- Kli:x7^ 
T 1 9) n**y 7^7^ltiaz 7 h 1 0 2<7)fflth^y F 

T 2 0) tf 1- T- A R 7 A s 3 7^«^t-> a > 2 6 KAft&o 
[0 0 9 2] 

C 3) iin*'n7-AR lsft^DW*^^^^ ^Sr«"l6-r*5ll^^fr 
a > 2 8 K«< o 

^7^7*-A14J:i:f<o 7"7> h T^ft Lfc*^ 

ttfx&& 0 

[0 0 9 3] 



(29) M2 00 3-5 1 54 7 4 

«fi£SB*t«>**ffc*j& s , ^^^XgHiS^Tiim^^-r*^^^ (the irrnie 
diately preceding tyre) \zm<OfflW * ftfc-f Z> Z> <D t li&BBftfc: 

un <n m J& £ ffi c i t & pt m k 4 %> & k & & 0 

[0 0 9 4 ] 

Z hKm + W-? XT-is a > 5 , 6, 7, 8, 9, 1 0 
[0 0 9 5] 

K^$kik-fZ>tztbK, #*7-? *-r--> 3 V 5 , 6, 7, 8, 9> 1 0 ^ftM 

r - b y k & v > t # ss*t £ jBift -r & Co \z n m s *t & £ * 5? x <r) * * & 5e -r 

K * n - * ;v -f n -fe y v > 7*- =. y h ^fflv> T*US!|-r 4 i i: K <fc «9 . 

« x. wr * sir k m 5e l m k £ r n a n o * * s £ t aw & k >& *> • 

[0 0 9 6] 

Nt^7-nf-ya>5, 6, 7, 8, 9, 1 0 <nffitLfr\z&&t Z> Wt 



(30) 003-5 15474 

[0 0 9 7] 
[0 0 9 8] 

<fc o i fc "C, Wft*^ -Vgiitl^ra t2jD«B#IW£ — 

o 

[0 0 9 9] 

/65 R 1 5 <Dti:ffi.<7> ? -I "YKffl-rz i><D~C$> «9 . ^2wiiBlt — jftfc T 
y-y^'fj tLt^?)tL&*-*Aij|^ttl.2 1 5/45 R170ft« 

Mm&m-t&o li, 12, ^4, ^5 a yKi3iti>mmjim 

2>m3 X-r-i/ a y 7 K £ >t £ $L3axfS K o ^ T Ji , #^#^B tRILT 

[0 10 0] 

[0101] 



(31) 4$$ 2003-5 15474 

&3SJIR# * g£ A £ i i: § & <7> £ o 
[0 10 2] 

o 

[0 10 3] 
10 10 4] 
[0 10 5] 

Aft) MB#HUi2. 5^*t^-e^>-2,o hi'? M> K^tt^T* 
[0 10 6] 



(32) !f#^2 003-5 15474 

6 = 2. 5fr$$K, 1 ^<D*;*-*W&m$t^W.l~fc%£-tZ>&mfi i $>& (one co 
ver has to be fed to the complex vulcanizing unit) 0 

[0 10 7] 

±.\,z%i\ftzT-?K£Z> i(DlfWI±Xr^->3 y 6, 8, 9, 1 0 cOB^ffl 

[0 10 8] 

[0 10 9] 
[0 110] 

DAI, Bl, B2, A2, B3, A3tt4 (M^A, B fcUSit LTffrJt 
*l"CV>4 1 , 2, 3^0^fi % l*&*<^S*<fc*^<7>0:&£&*i*l$Mfl9 

[0111] 
[0112] 

1. Alii:igtf)A-^y7'f» A 1 J45I S *c 7 

2. B 1±K 1 Si W*3&fi£o Blli#«?)fcii)#I«^f 
-v a > 2 3 CAio 



(33) 2003-515474 

- > a y 2 3 HAS (B 1 £Hfc&»Bffc) o 

4. Bl±C211©*-*7^-fSrM, B 1 li?IIS§»7-n 
•r — v a >"vigtfo 

- v a y^m&o 

-is 3 > 2 3 HASo 

8. A 3±K \m<VU- 4 SrBfifco A 3 ^I^^V - * X x 

9. B3±i:2ii^)A-A^7"7^» B 3 £ ^£^£0 7 - * * 

■T — V 3 >^ifitfo 

[0 113] 

l37-?Xr-y9^^ i^^-ft^liA 1, Bl, A2, B2, A 
3, B3H^i2«lJft:^oTv^ 0 d <?)^ 2 OjHJ?(ift*JO)lii^ t Z> 
i><ox-$>z> 0 ^TZfitzXT y fi 9 o-e& I? N ^f7 7*i: l. 5 

#*M#£#tS;-r&rf:*!>(;:gL*: h-^;i-^HI± l . 5X9=13. 5 fr-e& 

[0 1 14] 
[0115] 

<> t^^^x- v 3 >-efiv>-f *lfcg-r&#yiB#M^2 . 5 5*mT-e*S7ta6 
, ±X <D X t- - v- 3 >Kj3V>T2. 5 53-t^-9 I'- h^$f^?tLSo 



(34) if#a 2003-5 15474 

[0 116] 

[0 117] 

[0 118] 
[0 119] 

$»t* it «t ^ fc, ^2 <Z>IH#. "T^to^A 1, Bl, A 2, B 2, A 

3, B 3 <7)M-e@B5T| ^ tLTv>^ 0 
[0 12 0] 

o 

[0121] 

±m<v^m^£& t, ^ijx.ff 8 Btra t v> atistey * Kco^-e, tt^A<7)^-f 

"V9 6^tfl^B<^^^-V 9 6*3&«»Jt$*L* 0 
[0122] 

Kf24>&< t l#o£3gAO*>f^ri««< i^i:, Jfi &#Ha<2fe A 0 



(35) ft$k2 003-5 15474 

[0 12 3] 
[0 12 4] 

47-nf->3>8 ^*V>T>b, $ t>M^Sfiil#^-3r--> a > 4: Si It 4 i t 
[0 12 5] 

[0 12 6] 
[0 12 7] 

[0 12 8] 

W&&&Km&2titc&W.XT y y><D\%m^y (a time packa 

ge of steps organized in paths) £^LTi3l9, &*<vm&l*. §£i£3*l& 1 



(36) #3?2 003-5 15474 

[0 12 9] 
[0 13 0] 

^^tS-il 3 4, 35. 36, 37, 38, 3 9 ftKigA LT-J^tilCl 

a^a«s3a * w -v n m l x z ft ?tim * * ^rs»iD«n* w * is * - t & w m -c 

[0 13 1 ] 
[0 13 2] 

«£M £ > fr L v^ftHo * ^ ^ coil it cat * feis X xf ftnflfe&M K 3£& 

[0 13 3] 

*»-»t*»#S:*/MS»c LTff -5 £ £ ri< of fig t* * o 
[0 13 4] 

[Elfficoffi^^iSi^] 

[0 1] ^Ut#M^it/7?tiJ, ^11:^4^7'/ hcoBBfl: 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
0 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□/GRAY SCALE DOCUMENTS 

QJ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



